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Table 1. Effect of compost treatments on the severity of infection by crown and root rot of tomato plants under artificial infection

conditions.
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O= Treatment of soil infested with the pathogenic fungus FORL with olive compost, C= Treatment of soil infested with the pathogenic fungus
FORL with citrus compost, S= Soil infested with the pathogenic fungus FORL (Control), T= Treatment with the local isolate T-zh-9, B=
Treatment with isolate FZB27, TB= Treatment with the local isolate T.zh-9 and the isolate FZB27. Values followed by the same letters in the

same column are not significantly different at P=0.05.
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Table 2. The effect of compost treatments supplemented with beneficial microorganisms on the wet and dry weight of shoots
and roots of tomato plants and variation in peroxidase enzyme activity infected with the pathogenic fungus FORL under artificial
infection conditions.

IS g ) o ) s

(&a/d509.585) 10x bl G
Peroxidase activity aldl) gl il gyl il g £ saxall ll gl
x 107 (pmol/mg) () g sanal g saxal () s g saaal

25230 2 agp15 Plant &) sl (&) sradl Fresh (&) sradl
after 30 after 15 height Dry weight  Dry weight of weight of Fresh weight *Blalaal)

days days (cm) of roots (g) shoots (g) root (g) of shoots (g) Treatments*
0.64 bed 0.89 ef 67.6 cdef 0.84 bed 6.1a 12.0 bed 28.6b O
1.04a 1.57a 75.8 a 0.83 cd 49b 12.3 abc 332a oT
0.57 bede 042¢g 68.2 cde 0.93 ab 50b 11.2 cd 27.1b OB
0.92a 0.70 f 63.8¢g 0.98 a 57a 12.8 ab 27.8b OTB
0.71b 1.04 de 66.8 defg 0.83 cd 490 11.9 bed 283D C
0.67 bc 1.28 bed 64.4 fg 0.75 de 42c 11.0d 27.1b CT
0.57 bede 1.44 ab 66.6 gefg 0.74 de 5.1b 11.6 cd 26.8b CB
0.52 de 0.99 ¢ 69.9 bed 0.91 abc 4.0cd 133 a 2790 CTB
036 f 1.12 cde 63.8¢g 0.52f 3.7 de 75f 18.7¢c S
037f 1.30 ¢ 70.5 be 0.70 e 3.7de 98¢ 193¢ ST
0.56 cde 1.42 ab 64.9 efg 0.68 ¢ 35e¢ 9.6¢ 189c¢c SB
0.46 ef 098¢ 7190 0.65¢ 3.8 cde 89e 19.0c STB
0.14 0.26 3.65 0.10 0.43 1.14 2.29 LSDo.os

Alaall A all 5 () 5 3l s 530 58 FORL G saall 5l 45 slall 4 53l Alales = OT ¢ 55 3 o 50 583 FORL (2 el hadlly 5 lall 45 53l Alalrs =0 *
s 530 58 FORL (s saall hadlly & slall 4, 51l Alalae =OTB «FZB27 4 jadl 5 5% 31 s 530 5 FORL (2 yaal) 5ladlly 45 lal) 44 53l Alalae = OB «T.zh-9
haally 45 gLl 44 il dlalae = CT «luianaldl G 510 50 FORL Gia_eall yhaally 45 slal) 44 yill dldlan = C «FZB27 A 3l 5 T.zh-9 dalaall & 32l 5 ¢ 5y 3l
FZB27 Al 5 Cluzaeall i s K5 FORL el hailly & glall 4 3l dlalas CB «T.zh-9 4laall &l jall y Cluacall Cus se &4 FORL (o sl
el Hladlly 43k 4 5 aali =8 (FZB27 A jall s T.zh-9 Adaall &l jall y Cluaeal)l Casie sS0 FORL a_eall ladlly 45 5lall 4, il dlelae =CTB
2Ls =STB «FZB27 A )2l s FORLya saall kil & 5ke 43 5 LS = SB ¢T.zh-9 Axlaall & jall 5 FORL 2 sl shailly & 5le 4 3 a5 =ST «FORL
(5 slusa 2o 4y gina (358 L 3n 5 Y 4nsd 3 gl 3 Agiliia i jalh de i) aill FZB27 A 3al 5 T.2h-9 Aalal) A 3all s FORL i sl ks 45 5le 4, 5

%5 Juisl
* O= Treatment of soil infested with the pathogenic fungus FORL with olive compost, OT= Treatment of soil infested with the pathogenic
fungus FORL with olive compost and the local isolate T.zh-9. OB= Treatment of soil infested with the pathogenic fungus FORL with olive
compost and the isolate FZB27, OTB= Treatment of soil infested with the pathogenic fungus FORL with olive compost and the local isolate
T.zh-9 and the isolate FZB27, C= Treatment of soil infested with the pathogenic fungus FORL with citrus compost, CT= Treatment of soil
infested with the pathogenic fungus FORL with citrus compost and the local isolate T.zh-9. CB: Treatment of soil infested with the pathogenic
fungus FORL with citrus compost and the isolate FZB27, CTB= Treatment of soil infested with the pathogenic fungus FORL with citrus
compost and the local isolate T.zh-9 and the isolate FZB27, S= Soil infested with the pathogenic fungus FORL (Control), ST= Soil infested
with the pathogenic fungus FORL and the local isolate T.zh-9, SB= Soil infested with the pathogenic fungus FORL and the isolate FZB27,
STB= Soil infested with the pathogenic fungus FORL and the local isolate T.zh-9 and the isolate FZB27. Values followed by the same letters
in the same column are not significantly different at P=0.05.
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Table 3. Variation of polyphenol oxidase activity (absorption units/min) in tomato plants treated with compost supplemented
with beneficial microorganisms under conditions of artificial infection in the greenhouse, 15 and 30 days after inoculation with

the pathogen: FORL.

Lags 30 2 Joid (A g a3il L

Lasa 15 33 Jgid (g0 pa i) Bl

Polyphenol oxidase activity after 30 days Polyphenol oxidase activity after 15 days * B lalaall
LSDoos Mean  Con TB B T  LSDo.os Mean Con TB B T Treatments*
0.18 225c¢ 286ab 286ab 165¢ 1.63c¢ 005 093a 090bed 0.8lcd 1.07a (931, o
252b 1.99¢ 2.57b 2.76ab 2.74ab 0.81b 0.65f 0.70ef  0.91bc (g9 4p C
2.79a 2.63b 2.73ab 2.78ab 3.01a 0.65¢ 0.79de 040g 0.60f ¢y S
249b 2.72a 240b 246D 0.78b 0.64c 086a 091a Mean
0.37 0.21 0.11 0.06 LSDo.05

45 2Ll =8 laeall G s 5 FORL (2 paall ladlly 43 slall 4, 1) Alales =C ¢ 52 3 o 50 53 FORL 2 paall ladlly 45 slall 4, 1) Alalas= O *
~dll FZB27 A 32l 5 T.zh-9 Aaladll A jally dliladdl = TB «FZB27 A )2l Alaall =B ¢T.zh-9 Aalaall & 314 Aldlaall = T <FORL 2 _jaall ladlly 45 ol

5 Juial (5 sinun Yo A sine (358 e 2332 Y s 3 anl) 3 Al i paly e 5l
* O= Treatment of soil infested with the pathogenic fungus FORL with olive compost, C= Treatment of soil infested with the pathogenic
fungus FORL with citrus compost, S= Soil infested with the pathogenic fungus FORL (Control), T= Treatment with the local isolate T-zh-9,
B= Treatment with isolate FZB27, TB= Treatment with the local isolate T.zh-9 and the isolate FZB27. Values followed by the same letters in
the same column are not significantly different at P=0.05.

Abstract
Abou Shaar, M., Q. El-Rhaya and N. Mahmoud. 2025. Efficiency of Compost Supplemented with Beneficial
Microorganisms in the Biological Control of Tomato Crown and Root Rot in Protected Agriculture. Arab Journal of
Plant Protection, 43(2): 226-234. https://doi.org/10.22268/AJPP-001318
The study aimed to evaluate the role of compost supplemented with beneficial microorganisms and biological agents to reduce infection
with the pathogenic fungus Fusarium oxysporum f. sp. radicis-lycopersici (FORL), which causes Fusarium crown and root rot disease of
tomatoes. Antibiotic agents were added individually and in combination to compost treatments. The results obtained showed that adding to the
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olive compost the isolate T-zh-9 of Trichoderma viride alone led to significant disease control compared to other treatments. The fresh shoot
weight reached 33.2 g/plant and the plant height 75.8 c¢m, in addition to high level of peroxidase enzyme activity of 1.57 and 1.04 umol/mg,
15 and 30 days after infection with the pathogenic fungus, respectively. Adding the isolate FZB27 of Bacillus subtilis alone to the compost led
to a reduction in the severity of infection with the pathogenic fungus FORL in plants treated with olive compost, reaching 13.9% compared to
the control treatment (soil contaminated with pathogenic fungi (58.3%). Adding the two antibiotic isolates together to olive compost achieved
the best results in reducing the severity of infection with the pathogenic fungus FORL and increasing the level of peroxidase and polyphenol

oxidase activity.

Keywords: compost, tomato crown and root rot disease, biocontrol agents, and defense enzymes.
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